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ABSTRACT 

A definition and a general description of 
conaunication that aakes use of the insights of linguistics and 
psychology are presented in this paper, along with a conceptual aodel 
of coaaunicatjwn that incorporates a systeas approach. Following a 
lengthy discussion of the coaponents required for a coaaunication 
exchange, the systeas approach aodel is described and schoaatized. 
The concepts iaage (the locus of a plan) and plan (a chain of iaages) 
are then related to the acts of sending and receiving aessages, and 
the eleaent of intentional and unintentional coaaunication is 
discussed. Finally, the contributions froa the fields of 
behavioristic and neobehavioristic psychology and linguistics are 
discussed, and it is concluded that a seaantic theory which 
recognizes the plan/iaage duality in coaaunication systeas will have 
to be foraalized. (BB) 
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fron linguistics, hxxt even more from psychology. What T wish to do is to offer 
a definition and general description of eoiraitunication which will make use of the 
dnsights of those disciplines without falling into the trap of the sinple-procees 
model, and at the same time use technical ternis as near as possible to everyday 
si^eech* X think both those criteria are most likely to be satisfied by using a 
sysj terns approach, 

V/hat sorts of things are said to be the agencies of comnranication — 
its senders and receivers? To answer this, let's boil down the world cf 
our experience into its more basic j^rts and relations. The simplest 
mechanistic viev/ pictures a billiard ball vjorld in which objects of 
various sizes trad(f5 enerRi*^i^ with each other by a variety cf interacit^onst 
mechanical imji^ct, heat transfer, electromagnetic effects. As long af5 
each interaction balances the books— that is, as lon^ as we know where 
the energy came from and how it is spent — thip simple pictlJ^^9 can b(! 
mai^'.ained. 

!^ut the world -^'s ^ull of ob^^eots which fail— at least, nn the ^'hort 
run, and sometimes for a very long time««to b.?]<>.nce th<=> en^rry bonk?.-, 

in^^ominF' stijmil^is whio^ might be expected to move, heat, or damage the 
object, or at lpa?t be transmitted throug;h it li'ke electricity alonr a wire, 
•^rstead seems to <io nothing; it is as i^ t.he ener^p^y ^^id dis^pp^a^^d, 
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Or, worse yet, the object my respond to the stilnmlus, but in an 
unexpected manner. A thermostat which has made no response to five 
degrees of temperature increase in a cold house will answer the next lialf 
degree by shutting off the furnace, A rifle trigger, slowly squeezed, 
will suddenly release catastrophlcally dangerous chei!ilcal-ii!0Ghanical 
events, A rock which has moved irnpereeptibly under repeated sledge 
liamerins will on the next blow fracture cleanly from top to bottom. An 
anthropomorphic inclination would be tempted to picture a perverse 
intelligence in each of these things, bent on iraking its own choices, 
regardless of what we do to it, 

3ut before wo recoct such a fancy, let's consider what coiianon element 
has tempted us to it. Each of thovss objects — and we nny certainly add 
huTun beings to the list-^stores and converts energji- in such a way that 
its response can only be understood and predicted by adding knowledge of 
its internal structure to what w© know of the incoming stdmilus. VHiat 
inspired us to hunt for demons, then, was a perfectly legitiJnate s'inilarity 
between hu>iian beilngs and other objects: They share— in varying degrees, of 
course— the property of intenial or'jianTzation, Or, to put it another waj'-, 
they are systems., 

A diatinetion ar.ong systems r^iy help us to focus on an Ir.pertant 
attribute which they share. Of those mentioned above, the theiTrcBtat and 
the rifle are artificial, the rock and the human being natural. Since the 
artir.'cial systems required soii.e hwan interverrtion to brdng then I'nto 
•existence, we may treat then- ^'or th'v riorent as special cases,, serv'nf^ 
pirposes beyond ther.selves, I?i't the orj'-p'tal stricture of a rooV and the 
psychobiolog i c?.l ytmctvr*^ of bnnanknnd arise, as far as we can te.ll^ frov 



the ability of certain combiiiations of events to mdntain and propagate 
themselves in the face of whatever their universe niay be# Since survival 
is the jxMyoff, any ehani^;e in a mtural system which will help it to etay 
intact and/or to reproduce will tend to be preserved, until we my 
eventua3.1y say that the JKu^poge of survival 1ms, by mtural selection, 
been built in to the system. The crystal mintain^s and propagates its 
structure in 2. relatively sDjnple environment of physico-chemical forces, 
v/hile humn brings must answer to a much nici^o complex universe. Artifncnal 
syste';ns will not have the p^arpose of survival unless it is deliberately 
built in, and wq have not generally found t) is worth the trouble* (Vari.cus 
overload cutoffs, such as circuit breakers and fuses, hi electrical systeiTis, 
and the iiiipact-absorbing buinper are exceptions,} The artificial system, 
however, does ''ha^ve^' whatever p;rpos9 was designed into it, answering to 
some liiTiited portion of its enviror*ment. 

The relationship I have labeled vrith the expression "answering to" 
appears at many levels. In a prijnitive mechanical syjiten! natural selection 
contributes only those structural ele?>ients v;hich resist the usual surround3n 
pressures: the answering is, say, a particular crystal structure which is 
t>quivalent to, or represer^s^, these pressures. In a complex biological 
systepj, built on the evolutionary acc>innalation of experience, distant, 
future, or only iitiagined environments are ansv/ered to, or represented, ''n 
advance. Also represented must be some part of the system itself, all th^ 
way lip t.o the full ref] oxivTtj^ of h\xmans and possibly some oth^r pr^^mates — 
th'9 answer to an ansv/er, so to speak* Representation may, of cotirse, -^rolnd 
coc.in^, so that the iirage need not actually ^^sfv^^bl^ what r^^p^ *s<=^ntp. 
Tnrj^aiar?^ Plight re^l^ct that the of^j^'^n of i^odln^ Ti«=?^ pre<^*isely in the 
fact that events do not ^ffn^^rally ansvvrer to ^^aoh other by identity, ^Mit 
by co?iipleir.entat5.on. 
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We entered :lnto this description of aystems* witli-pwrposes-in- 
©nviromnonts In order to discover the agencies of comjntiriiCvition, A 
diagram my help us to picture the relationships I have in rdmU Taking 
the obBorvable stimulus und rosponse events as our starting nodt^s, we 
try to trace a simple path (straight solid arrow) through some unknowti 
object on the asBUJ^ipticn that its i'>arts id.ll be affected independently 
(without relation to each other), these effects obeying the laws of 
chance and i^ivins us an averaged response directly predictable from the 
fitiriilus. But we do iiot alwaj^'S find the "empty r^pace'' of randomness. 
Instead, we encounter a set of internal relations whnoh upaet or greatly 
coir'plicate our predictions, and whose results are sufficiently independent 
of the environn^.ent and sufficiently conr,iBtont so that w© imrk them as 
havint^ ]Xirpose, The ^^reater this coinplexity, th© more we ascribe to it 
"systeiTiness", or i?pnscipujneBs_, as some writers, such as P.iot^re Teilliard 
de Chai^in, have broadly used the teriTi, This more complex path 3 s 
represented by the up^^/ard«curvin2 dott<=^d arrow. 




^ut our di^-sraT^ al'^own us to exploit also an intriguing property 
of u9tworVs~*pap'e3 y ^ that nt ®"*^pst 'i nr things happen v/he^. nod^j=? ? n^ 

<'^a11^'!^ duality,) Tf w*^ >«r^w +iV«^ the sy^t^m (nr co^.^o^ jv^^nef^s) ^ wr:^'?^^ 
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wo call communication. The fomer response node now becomes a ohanriel 
(path) connectitig the two sjrstems^t and froni the seoond svstom's v:lewr)oint 
it ie a stiimilust 

Does that mean that just any inter-yystem event, like two p©oplf-> 
bumping into crnch other on the street, will therefore constitute 
cojmiunication? Let's look at how we would answer that in everyday usage. 
We^d say no, urdejs^ one of the parties can be ^aid to have gained infdrniation^ 
for instance, to have concluded that the other person mist be in a 'virry, 
or arrogant, or anxious. Put there is a further condition: the irfora^ation 
gained must be of a certain kind. If T collide x^ith another pedestrian, 
I miy decide, ruefully, that he weighs 2^0 pounds or is travelling at 
^0 miles per hour. That'?? nev/ infcr?nat ion, but it doesn't co^'^ to \m 
frori! that otb<?r person ij}^^i^^i*^r£^£^SS..2:2^S^3I5'^^.* ^'^^ have seen that 
syst-ems have either natural survival-related purposes keyed to their 
£;<^neral environinent or artificial ^^prppc?es de^i^n^d for a fipecial segment 
of the environr^ent . T wit?h to argn^ ^hat we (f^hould) .^peak of coiwomication 
only when what passes tb>*ourh th^ ^linnnel is infcrjTyDtion about another 
gye^ter as_a^ svgtoni, that is, having; a pirpo?^^ n particular environment. 

Surely BTJch a f^efinnt'^'on i.«? rn prr«^^leni with resp^=?ct to jnterpersonal 
contactvS. But it has perhap'^ unerpe'-^t ed results vihen applied to +-he 
borderline cases. For instan-^e, if a +.elevision proun<^ nonitor is 
watching procr»ar^-»s v^.'}^.^^ by 5^at <='!n t^, he is not i^'^ cory^jric?t i^^n with 
t} o s-3.te"^ ] i t e, b''+. w'^'^h t^^ ori^'^n^^l r>erd«^r of* t^^f* p^'^o^'^atij*, "^"^ h'^* is 
o «pki rf' r*r-?.1. p^t r^i^i. by t^*^ «^n+^ii*|nfp in ord'^r h'^v *.in ante'^T'^,?. 
T , h*^ i? '^o't ** u cori'^iTini cat"! 0^, h'^^'^' ^^^r^l.'^^ <->v,Q^v»vir*<' it« V^r^v^^'^r^Y*^ n f 
hc-^ Is 1 nterp^*?ti n£ data s^^nt out. by +.he satellite o^i it s' i^-^t ern^l t^n-p^raturs. 
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pitch, yaw, and roll, or amount of incident li^bt, then by this 
definition ht* ia in conmmication with it# 

A similar distinction niig-^t bo nado between the biologist studying 
the interior mechanics of an ecosystem (not communicating) and tho 
naturalist exploring the \>ay a larger set of conditdons has shaped the 
responses of that syst^, Tho latter is conmrani eating, wo might also ?ay, 
because he is focusin^j on the ineanin^ of phenoiT^ena^ The expression 
''coirxt^-ining with n^^ture'^, when it 3s intended as K-ore than a mnldly aimsln^ 
cliche, jjrplies this sort of relationship, 

Althouc^h I referred above to the possibility of regarding another 
person as i^erely a mass with a velocity, the fact is th*at in the nor^ral 
range of interaction with other peopl'^ Wi^;; are always in co?rr.Mnicat:'on, 
i3odily position, 2estur»?s, direction of ga5^*e, pupil si7-e, groorrinc, 
clothing style—all of these and irany more characteristics are treated 
by us, often ^'autoniatically*% a*^ '"ues to the other person*? usual or 
iT^OTientar;^ relationsh.ip v/ith bis surrounding envi.roni^ent • This habitual 
sending and receiving of personal cues 1? bo dependable that coiT^unicat ion 
thecrit?ts Crequ^ntly say *Tou cannot not^ con^irm-^ cate. For exceptions 
t>/e rp'.st 2^ to abnormal states such as those cc-:5asionally reported by 
schi^.ophnerJcs: a feeling tliat one is ho].low, ^.pty, and that the 
surrc'indinfj. world i^^ flat, co]orl°s^=?, and without p'e?.nin£# Still, snch 
1 pe;^?cn, while ?ie iray be incapaV^le at that ^.'o»Tk<=»nt of receivinj;^ coTOiuni cation— • 
and perbap?^ onl**'' later can. ho del^berat el'"" ^end— — ^■'a'*'" ^^e ''"'ier^tocd b*^*' 
a cli ni ci a:'-=»that the clinician nay be able to *^road'' hi? b'^'navior 
ns c\',es to his current relation to bis ^nrrourd'* n^f'* 
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This last case suggest e two details of definition that we will have 
to face in j^jpit© of pamdcx: First, that conimunication maj^ take place 
without a^^reness:; second, that it be entirely mistakon. The exjjeH 
broken-field ranner or tlie oxpert pivot ix&n on a basketball te^jn would 
probably bo unable to tell or hijnself*— what eues in his opponents' 
and teajmiiateB^ behavior ra^e him able to project their purposes into a 
new set of posit :lons and vectors 5^ 10, or 15 seconds in the future, but 
the consistency of his performance makes it ijnposs^ble for vb to deny 
that con^mun:' cation has taken place. Vfith respect to more coinmonplace 
experience, all of \\s act, at one t-^.me or ancther, on intuitions about 
the mood or Intentions of others. If pressed, we mdght hazard an 
explanation of such a hunch on the basis of fleeting facial expression, 
i^esture, or tones of voice. But normally we are not so pressed, and 
the intuition seerrs to present ntself ready irade, not as an induction 
frcr^ specific cbservs'^'ionv'^. Thus, comjn:iinication without awarenese of 
any nessage as suc}i. And of course this phenomenon may operate in 
hoth :lirections, giving rise to ^'love at first ^irbt*' or to ]'78terious 
iT^utual antipathies. 

If v/e drop ax^iareness as a necessary conditioi of cojTimunlcation, we 
are forc^;i to take the second step ^f dropping accaracy. ^rer\ apart 
frori ph^losoph.'c argui^^ents about the elusivene?s of truth, we know 
clin*!ically that behavior without awareness is I'lVely to reflect old 
TTiOtivations and r.eiror^es wh-^ch wouldn^t stmd the spotl?rht of adu3.t 
examination. Our reading of other people t];es+ures n^ay be based on 
a eliildhood react -ior^ to sir-nlar gestures Vy a pare'^t — a reac*.-ir»vi we 
accept o^^.ly because we are unaware of it. 
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But W0 need not rest cur case on a relatd-velv exotic instance. 
Anj' time we exchange words with someone, those words carrj^ ineaaines 
somewhat different for the two of us* How different? Thero is no 
acc*5pted measiiret Flow different do they have to be in order to 
Invalidate the conversation? Vfe can't answer that either unless we 
know what the particular purpose of the conversation is —or irdglit 
become. Better adjiiil.t defeat? coirmiD.nd cation my be just plain wrong* 

Please don't regard that conclusion as merely an arbitrarj*^ fallout 
from sloppy definition. Consider, rather, that it my yi.eld an extremely 
useful tendency to cautdon for all of us» All too often coimiuai cut.lon 
is touted as a panacea for social and personal problems, with the 
unstated assumption that it must lead to truth. But all too often v/e 
may instead gather niisinformaticn and pile one misunderstanding on 
another in a conQiiunicativ© transaction. Meetings arranged across 
generation or culture? boundaries to "promote mutual understanding" 
may, perhaps even for reasons we are unaware of, leave the participants 
\f.1th their mistaken prejudices deepened or embittered. 

To summarize, then: all that we ask of communication is that 
it involve two systems in an interaction such that at least one of 
them, gains from the stimuli put out by the ot}ier — intent ions, lly or 
not — some Dnformation about the other's representation of nts environment, 
and therefore, by 5mpl3 cation, of its p.irposes. The definition is 
satisfied even if that information is false. 

The_Trna£;e 

We shall call the representation v/hich a sj/stem carries of its 
envi roniTtent its 'mage - or we may refer to certain parts of the 
representation as irra£^es. In this v/e follow the usage o^ Kenneth BoDlding 



-'in . 





in his book, The.Jn^^.^e (195^). Boulding, however, seems at times 



undecided about how far he wishes to extend the notion of ijnage. VHien 



he sayOjWith hesitation, that fish ?.nd reptiles have "sowe sort of 



rbsage of their environment" (p. Z^), he seems to lean toward a learning 
criterion. But earlier in the same jxiragraph he suggests that "the 
iiiiage of the plant may be -chought of as a property of its genes alone". 
I take the latter usage to be preferable. That is, if we accept the 
earlier argiijnent — ^-'chat the effect of repeated evolutionary testing is to 
favor aggregations with a purpose of surviving, plus subordinate pirposes 
serving that end (i.e., systems) — then in seems reasonable to speak of 
some level of ijmge in all such aggregations. We shall return shortly 
to the relation between purpose and image. 

First, ha\'ever, some coiranent on tlie possibility of imagea in social 
organizations. Boulding concedes that social organizations are open 
systei.-is: they have "a through-put of individuals", a pattei^n of developniert , 
p.nd tend to seek out particular goals through varied and -internally complex 
means, adjusted by nee.ns of feedback. But, he insists, it is the human 
ir.ember th-^.t "has the irafre, rot the organissation. ^ ijnage stmcture lies 
wholly ^■^ithin the frames of the individual? cor.posing t.he organizations." 
If this wer«^ strictly tr^je, I submit, wo^^ld not find socia.l syste'n'=^ 
a+ -'il] , only porentary adjr^st^'e'^t!:"' Viy cas\u'.3 groups of ^rdividuals. 

The ira^e errbodied in a social system is, of course, much cruder 
t'^an what an 'udTvidnal -lan handle, i-'o doubt that '.s v/hat Pould^ng had 
in mind. Gt^ll, it ir:igh+ b^j ins+.-njctivr; to reject on «^^me of the eieme-^ts 
of the Tra?e education orpbod-'ed in ?. ur'versity, ^or i^ist-mce. "-e would 
so<^ it d<?pciT^t.r>-,or;i:aliri'?d, frii^^iented into s^^all t-iro u!vts, pack-igo'l in 
semesters, and Inilt around p'^rsonal •'nt erect ion, lesardless of their 
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utility, anjr one of these charaeterlsties ndgbt elfish with the Imgea 
held by individual omploj^ees of th© tmiversity* But the pe^inunence of 
& Gocial systom will ateyc d^^pend in part on Its ability to induce a 
sufficient number of people to incorporate a significant portion of its 
relatively simple iicage into their more complex ones. 

The purpose of these coiments on Eoulding^s Imge hi^s been to 
establish that havir^ or einhcdyim; an Imge is a property of j^ystems of 
all levels of cc^'iplexity. 

rpo rian 

I have argued that the pj-ia^^e is a ccnconitant of the purposeful 
character of systens. But a more specific analysis is needed of the 
relation bet\>reen image and purpose. This need \vas recognized by Miller, 
Galan-er^ and Pribram in their book Pj^ns and^ t ^^^ S t rivcture .of Beh avior (1^60). 
They were aware that Bouldlng's images-holding organisms, like Tolinan's 
cof^r/iKing rats, might end \^p '^Icst in thought" if there were nothing to 
l:*nk iriige with action. 

Their answer was the forrz-al concept of the pl^'H* "^^-^ structvre of 
a plan is a TOTE sequence — an acroryr for Test-Operate-Test-£xit — 
v;hlc:: is patterned aftr3r a conipater prograr. se^^^ient or subroutine. A 
systen; iray b^ said to ''wa.if' soreth'^n^ if an in"'t?al Test ccnpariscr of 
Tts present state w:th a stc.red nra^e a po^Hlvely valued state y^eld? 
a di^^cropancy. The pla^. then calls for the systern enter the Operate 
r;tf^p, 'In v;h/.cr. th-: present state Is chan^ied. Arot^er Test ^s then perforr.ed, 
and if the diso.^*epancy is close ^rov^h to 7ero, the sy?;te-'< lix.'^'tf? ^rc tha^ 
p^irt? cv'lar plan. :atv.ra].ly, the Te-i^t-Cperate seqve.-^.ce v;ill be repeated 
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ao i-nany tiffos as neoo'Ssary to reach this goal, or until oom liigher 
lovel TOTE unit interrupts it to Batisfjr hisher ixrlorities. In addition— 
and this is a very rlr.rportant feature of the modol— any Oi^erate routine 
iray itself consist of one or a sequ^nc© of other TOTE units, so that 
aiiy plan my turn cut to b« an indefinitely complex }rierarehy of nubp]^n!5. 

I-ailer, Galantor and Pribran say that "the central proble)?! of this 
hook tc^ex£loi'e_the^re.latip^ and this 

t^ft-fr ,^0 v;ith a rreat deal of succgsr, ^^'t th-'f? fiucoess lioj^ prirarily 
in tho demonstration that Inape and Plan are concepts y,3_efva,to^.hev' in 
describire h^^an behavior, I ^N-ant to su£g8ct here that we take th^^ further 
step of seeing these conceptF^ as ^'^•'^ ^.s rep^^esenting 

phenomena that produc'?_jach_other i.n v/orking systems. And beyond that— 
harking back to my earlier discussion — we im.ist see co'iinnnication as a 
kind of p3^n brin^in:: t.h-^ irragegi in the sender to b'^^ar upon the iiiiages in 
the receiver, where those iiiai^es in turn are part of their respective 
systeiYis' iraster plans of ?ur/i^'als ?nd so on in an endless duality of plan 
and ira^e, 

T[eJ:'fKlRl. 

The con;'"ol"on w? need, T ?^u>'r.iit, lies in the va£:v.'? phrase used 
parlier: f - at '-he internal or^^ani-^a-i or inae'^) any ^yfter 

v-Pccrep ^v^at ^t bj' '"answorTri: ^-o" th^ pmr : y.^pr„pn-f- , lo fat'^o- what -in 
;-;r5^o., iv- fj-iis "a\'3wer ■ ''^"prooofis, wo w^vTd dc- well cc^f'aM r' j,'je+''? 
Mot;;.) 'd-'as tb.*-^ leiirr-'n^. process. Put please n^derata^d i"hut- 'h-if? 
acco'.mt 's r«ar\l ' n'r>d ind ^^d'-i'^d -t-c ^"'^ OMr pr^'i"*-* 'i^-^'.r.pv.v.o. , 

r'a'-et ' s starting polft th-^ scbera, cLm',! f^r^^'"- <»?-vi r'o-'-e^^t 
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to or^an^'^^^ env5.rom\ent in which a etinwlus gives rise to a more or 
lops complox responsot The circuit is '^wlred in^* to the system; :ln other 
words, it is a plan which nms off in a sequence that depends on the 
Btructure, or "b^age built into the nervous system. But th^t 3jnage is the 
result of a devalojsiiental plan of construction operating at the biochemical 
level, which in its turn originates in the genetic iiua^ge coded in D^!A 
molecules* And so on* The schem operates priumrily through the 
principle of ass. dilation: Any one of a wide range of stteuli is sufficient 
ho tricser a grasping or a sucking, or a head-turning reflex. At this 
early stage, Piaget emphasi2;es, the object has no independent identity 
for the infant. To pat that anotlier xrray, the object is part of the 
infantas plan, but there is no equivalent image to go with dt, except the 
anatordcal structure of the reflex. 

Taking sone Ij.berbies \vith Piaget 's carefully graded levels, we may 
describe a second stage in v/hich the initial schemas get modified 
the learning process. Specifically, sonie runs through the schema are 
<^ol]owed by satisfactory states, others by unsatisfactory. Although the 
©riginal schei'-a entar-ls a rather wide assimilation of different stimuli into 
th^=^ same pattern, adding varying outcoFies to a schema with so?ne degree of 
pred^ctabiljty results in enough hunting by the systeit^ to produce consistent 
variations in the scheifa. (Nov; we have^by the way, the ndnimuTv. mterial 
recessary, according ^^eorge ^?elly (1*^5?)^ for a construct: At least two 
s-^*ri?a^ exp'^rien^e'^^, md at least one export ence in relevant contrast wi.th 
ther.) T?^e v^iriation in the -?chenvj tc answ/3r to the contrast, Piaget v;culd 
call accr^^rc^oda^i'?r■» Co v/r^ are *:^t*i*l"l "^-alk'^^ig a^out plans and th^'r 
•^^la^ f"^ rat ion. 

At tVe next. stag^» a nev/ not^ >e£^'^^3 rreep in* Th*^ If^a^^'^r •ia'=? a 
>.ov>^rtoirp of plans answer to --cr^as • ^>r.ly va>^-'^d. s-tuationc^, v^^jy of 



th<5se plans, of necesfdty, overlap* That is, they uRe the ftame parts 
of the body or, raore significantly, the same parts or assemblies or patternB 
in the nervous system, V/hen an action ir> learned \Ath one hand, for 
instance, it is already less difficult to learn it for the other. And 

the data on sjTiesthosia suggest tliat a sequence of events recorded in one 
sen?Q mod:;lHy q\r'te easily carried over into another - perhaps riost 
easily by those least inclined tc "thlnV" about what th^ey are doing. As 
these overlap*!^ pile ^ip, our nervoiis systen^ becore^ more and more a^le to 
abstract the r^no^on elwents Tron- the plans and store then^ separately^ 
^0 that they are available for use in new combinations. At the san^e tlire, 
actual contact at the organiser- environ^nent border becon^es les? and less 
necessar;i% 

The learner ir. now able to ^*run through^^ a plan internall;**, v/Hho^^t 
af*tually receWini^ the appropria^*.e stinulMs or naklng the answering r^otJons. 
Cr be may "instead s.-lr.ply *^re?er to" those abstracted overlapping elements 
from, different plar.? - and :* f does th.1s h^ *'s usi^^f; for the ^?rst f-^me 
h;.s own 2?udinentary iiraf^e. To the excent that thD'=^ abstractive process 
taVes place, r"^.a£et wo\ild say, tc that extent the onvAronr^^ent taVes on 
objective existence fro^ that perr.on*s viev^oint. 

'■e may add here a f'^na] s^age of learning, one in which the rehearvsal 
even of internal plans y no longer neoe^^ar^^^ a^^d the l^ar*^er h^,?' integrator" 
t^e abfitract i ons b^ forT'ed in t'".e p^^e'^n^ui^ stijg'^ T>'^tc li. ^et ^''^"^7-y 
pvtrr^ V) * f^o*^ and related ''nt'^rna^ Ir^^a^^es^ cory*espc'>nd'r'"' t.o a ^'^ll'^*' ob ject i '^■^ 
ex^.erral wcrld# (/Jr^et^'er tbes*^' two stt^'iotMres are refil?y d! ^t 'n***^ i.^babl o 
leave for the vetaphys"^ cia^''?' to fi^^^re oi^t « ) 

T^-'i 9 leam^ np^ v-od-^l is oC cc^rso rn^ich ''deal i T^'^d. ?'y r^^'^'^io^i of the 
f^5^-^nd-^-lood learner •i-bn'*: }^e ?9 at all these le^.^'^ls si^^^l^ar^'=»cr^^Ty 



with reopect to differont fields^ of (experience: jnost adults present a 
woll-inte^rated Irriage of, say, visual experience, but imivj are moral 
assimilators. Hut ^v^en allowing for a much more co)pplox reality than is 
here presented, we n^ay now state a fa:^rly s5irple surnmry of the relationship 
betweer^ ir.a£a and plan? 

1. :.n im£e is the locus of a plan* This express-^cn is used exactly 
in the geonietric sense. If v/e are told to find the points equidistant from 
a 2*1 ver' point, that is a plan. Executed enough times so that the points all 
run together, it yields an iirxf^e not found in any single execiition, hn.t in 
the overlap alone. 

2. A plan 's a chain of images. Consider the cripinal characterization 
of a plan a TOTE unH, with practically unlimited nesting pos^ih'^lities. 
Each test segrr-er^t of sucV^ a nest contairi^? m iriage to be used as a te?^ 
cr\t'=ricn. *:s ea^^" test passed, in ord jr according to the TOT^ organi'za'^"-ion 
cf th^ plan, the organisr. passes on to the next test imge. We see, then, 
that a chain of inai^ef? is a proper shorthand ^or the v;hnle plan. 

Early mi th*'B paper, we considered a definition of cownunicati on 
which ti.es it 'inseparably to the noncepts of system, iTnag;e, and pirpose. 
Euildinf on the preceding ^Viscussion of plan and irage, we are in a 
pcsH'on to rou^'Ci o^it our cor^jruni cati.on riodel by using those terni^s as the 
lal^ei^> '.^ orVir-^l dunlity. One Bynter^ contains an ijiage. For that 
ina*^e to >*e-ic^' another syster!, a plan Tr-u^t b'^ executed. the r*3.i^e of 
uri ^ nt ent ■; <'^ral co-v^un"^* cat j on, the plan is a ^et of directions in the receiver 
wh-^c^ '-ncludes general scarnir^g, following a specifi.c sequence of st-^^nnl], 
i nterprot : th<^ r^e^aenc^^ a?id <^on*]rittinr the re?=?uTt so'^'^e kind o^ storage 
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which nay or my not involve alteration of the receiver's iiiage. If 
the comunication is intentional, there is also a plan at the sender's 
end, including selection of tha iressage to serve some higher-level plan, 
and an encoding and transmitting process. As noted above - in different 
terms - there is no guarantee that the sender's and rece'iver's plans are 
perfectly matched, though sonio minimum correspondence at th<? coding level 
Kust be present for any imge at all to be transmitted. 

"Plan" and "image" are reifications. You may find it preferable to 
avoid the pitfalls of nominal^ zation by thinking of them as two basic 
processes. For that purpose, Jakobson and Halle, in Fundamentals of 
La nF.ua g^g (195^), have provided the terms "sequence" and "oubstibution"* 
They point out that different writing styles my exhibit the dominance 
of one or the other process: that (the extreiTie) Prose as narrative and 
circuiTiStantial, v/h^le Poetrj^ substitutes elements metaphorically and 
synibolj cally. They also describe cases of aphasna whez'e one of the processes 
is severely disturbed while the other is left untouched. Lackii:g the 
sequence process, one aphasic must ccmmuni.cate by blurting out clusters 
of ].abe] s— repTacin^; the automtD^.ed plan of grammar, v;hich he has lost, with 
a nvakesh:^t and socially unstandardi'/ed plan of his own* Another aphasic, 
lacking the substitution process, may produce streams of familiar grainmat j cally 
ord^=^red sp^^ech, V)ut if he hesitatev^ or ventures into unfamiliar sequences 
his vocabulary'' is lost, unless it nan be bolstered by adding nonverbal context • 

Considering the ^enernlity of the plan/image (sequence/su.bstitutM\n} 
distinction^ we may be emboldened to raise some questions about cnr»rently 
popular theories of lanrua^e learning. We are often told that the fonns 
of lanfi.iage have th<=^ir own special innate roots ir\ the human nervous syj^teni, 
Tet when the acc-^derts of particular lan£7iag^es are strfppei aviay, the 



reirainlnp inventorjr of linguistic universals namm hard to d-j.sts'n^trish 
Trovr. a liJit of cognitnv© attributos wlthctjt epecific ro.ferencQ to languapo. 
Vie should not forget — nndev pain of being sliced up by Occam's lUsior - 
that speech utterances are a highly poHabDe, eonveniiGnt, and pervasive 
element in nearly every child's experience. The child is overwhelmed 
\vith a profusion of plans - 3.9,, sentences - overlapping in highly stable 
coinbinat.ions, Kerely allov; the child the innate capacity to abstract, 
and from those overlafs v;il3. emerge the linguistic univervsal.s, -jn the 
gui<?e of the particu-lar fon-ns of the child's native language. In a sense, 
those linguists who have g'ven us grammtical analyses of yoimg children's 
lan^iage vdtness by their om behavior to the inductive nature of linguistic 
learning. How do they discover the form class membership of the child's 
words — those generaliaed Images frorn which grammatical plnns are 
coni^tructed? V/hy, they record the privileges of occurrence of thesf^ words 
•in sequence with other words. What else could t'^ey do? 

This inslstent.ly Inductive view, in v;hich linguistic substitution 
classes grow out of repeated overlapping sequences, throws a somewhat 
different"- light on semantic theor^^ than we ar« acoustom.ed to. Behavi ori stlc 
and neo-bfViavlor ' st-i c psychoilogy '-^ave attempted to ^andle meaning by locating 
V in i^.^/ains of stim.nli and responses (Osgood e+ al, 19^0. ^"^'xed at ■t.h«=» 
S'-'quence level, they cannot tell us wl^at ^^appened to Helen '•^'eller when she 
savf t"at "vrater" did not merelj'- pccur^wlthi water, but took^,it_s__place. 

Llng'oi s^"." have gone the other way, for the m.ost part, '-'e have seen 
a number of ^opl isticated attem.pts (Katz and FoHor, l'^43 : ^nfl Cha^e, 1970, 
for exam.ple) to absorb semantics into the beautifully defined ^^orid o** 
■*ynt?/<, but they do not work (Neinrei ch, V-'^if-} , be^a^ir^e the vagaries o** 
conte'cf-. are always Inter'ferinf?, '^l-os^ th'jori'^s ^ace d^*?a:^tr»r, for e>camp/.°, 
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vdth th© all-too-coininon problem of prepositions. Tho tna chine trnnslators 
i-»ac>.>jH tbQlr brains for years trying; to find conanon elements in all the 
usos of single prepositions, but my undergraduate college professor in 
Anglo-Ssjcon had a v;orkabl© alternative. ''Once you've decided it's a 
prepcsitrion, " he used to say, "Just put in anj' modern English prepoi35tion 
that fits." His solution recognized th?) fact that p^'epc3itfon choices, 
5n particular, are determined to a very lar.se extent by -iirc.-iediate context 
rather than by logical derivations. 

I subniit that a semantic theoi^^ v;h"ch r- -lo^nizes the pli'n/iinage 
duality in corajriuni cation sy3te."S will h^vs to lonsalize that distinction 
?n the discussion of word ivean^ngs. Fart of "I' he Job has been dore: the 
tenp. "featui-e" ha? been adopted by linguists - orl ^-^ anally froir. the doiiain 
of phcnclor;y - to label the variou'=' substitution classes to whnch a 
belong?. /iT'.ong structural anthropologists, the equivalent term is 
"coinponer't wh:ile cof^nitive psycholog:? sts, depending on x/nether they are 
e:q;erir!'.er.tal or clinical -'n th^ir inclinations, have adopted '"dijTiension" 
and "construct"' respectively. The sequence element ^las been recocnv/.ed, 
':ut not forn'iilly. I S'l^^^est that the ten.i "valence", nsed Just as it "is 
in chenii 3t r*'' , .i^: a rat'iral choice. 

■'■-rans^-cti^'o ^^^y^^ter, for "ir'^^tance, wo^0..d set vip a lox^c^v. in which each 
wcrd entry carried both a lict of foat^^r^^? (be^J nn"^ w:th fcrr. cla,^^ 
r-eir.berphip and wcrkiri^ dcwr. to general reatu>"e? « anninat e/'^ !ian^ii:ate^ C^*"-/ 
Vad, etc, - and then tc partlc-^^lar features - qiHet/tiolsy, wet/dry, 
Parn.l.'.ar/st^a^'^e^ ^^tr.,)^ and^ a list of valences ranc'^n^ Tror/. the ^ziih'^y 
or^-a^***^ 7.ed and obl.'^cat^r^'* one^ we call •'^yn'^act?. c r^^le*^ to the ]oo-'=>^r relations 
of obser^/ed »^eneral co^cccvrr^vj'''). 



This qiiok sketch is by no means a semantic theory. But it 
itsay offer a reasonable framework around which one could be bud It, If 
this framework does have morit, it is primarily because it reflects the 
basic processes involved, ac I have argu.ed above, in communicative systems, 

Ln.ke m2.i\y discuBS.-lons in syBtema theory, this paper has run the 
risk of attempting to stir up excit ?oiit the obvious. Is it. 

aftor alif anjH^hnr'^ more than a inere rediscovery of function and stmcture? 
Perhaps not, but it may be that dressing them up in now terms vrill allovr 
us to explore with a fresh vision the dynamic relationships between then 
tbj,t are necessary to a systems viev; of coirimunication. 

References 

Bouldins^ Kerjieth (1956) The^Lmi^e.. University of Mehigan Press « 

Cha.fe^ VJallace L. (197^"*) L-J3^ji£^Si>^-.J;2^ 

University of Chicago Press • 

Jakob son, Romn; and Morris Halle (1956) Fundamentals of, I#nf^i\^f;Q.> Mouton ^ Co^ 

Katz, Jerrold J; and J, A, Fodor (1^63) "The Structure of a Semantic Theory" 

I^n^^e 21, 170-.210. 

Kelly, George A» (1^55) The Psychology , of ,P^r,,?g,A^v, P-,^,^^'^?!!^^^^^* Norton Co# 

Miller, "eorge A.? Su^ene Oalanter, and Karl Prihrajr. (l^^O) Plans and 

^hS^^rj-S^I^S^Sl^SSt^^'S^-^ Henry Holt and Company 

O^goodf Charles E ; ^eor^^e J* Sue*? , and Percy H, Tannenhaunu (1^5?) The 

V-$^^I2L^SI^^S}SS^2S1^1J)£^* ^h^.iversjty of Illinois Press. 

P^:a£et, Jean (1^54) The^Constnjct^ (tr. Margaret Cook) 

Bas'^c Books, 

V.^ci nr'^^*^ c''^., ^Y*^.^] (1^66) ^^ExpTorat'^ons :ln Serantic Theoi^^^^ ir Sebeok^ 

Tho^iis At (ed.) Cu rr e nt_^ Tr end J n L j npng -^^ st. 1 c s ^ Vol. 3# 
Hout on Cot 



